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UHSXWDWLRQDVPRVWEHOLHYHGWKHGLVUXSWLRQZDVDQ³DFWRIJRG´7KH8.UDLOZD\RSHUDWRULQFRQWUDVWGLGQRWUHFHLYH
VXFK SRVLWLYH VXSSRUW EHFDXVH WKH LQFLGHQW FRXOG KDYH EHHQ DYRLGHG LI LW KDG QRW XQGHUHVWLPDWHG LWV FRQWLQJHQF\
SODQQLQJ SUHSDUDWLRQ DV WKH FRPSDQ\¶V FKLHI H[HFXWLYH DGPLWWHG >@ %RWK LQFLGHQWV UHPLQG UDLOZD\UHODWHG
RUJDQL]DWLRQVWKDWWKHULVNRIILQDQFLDODQGUHSXWDWLRQGDPDJHVDVVRFLDWHGZLWKGLVUXSWLRQVDUHUHDODQGFRXOGDSSHDU
LQRWKHUSDUWVRIDUDLOZD\V\VWHPLQWKHIXWXUH
7KLVSDSHU¶VDLPLVWRSRLQWRXWWKHSUDFWLFDOLW\RIHPSOR\LQJWKHRU\RIGLVUXSWLRQPDQDJHPHQW'0WRKDQGOH
GLVUXSWLRQVZKHQWKH\RFFXUSDUWLFXODUO\GXULQJVFKHGXOHH[HFXWLRQ:HDQDO\VHGWKHOLWHUDWXUHZLWKUHVSHFWWR'0
LQWUDQVSRUWDWLRQVHFWRUZDVEURXJKWWRRXUGLVFXVVLRQZKHUHDSUHOLPLQDU\UHVHDUFKJXLGHOLQHZDVIXUWKHUGHYHORSHG
7KLVHIIRUWLVDQLPSRUWDQWJXLGHLQFRQGXFWLQJRXUUHVHDUFKWRGHYHORSDUHVFKHGXOLQJIUDPHZRUNIRUKDQGOLQJPXOWLSOH
W\SHVRIGLVUXSWLRQVLQWKHWUDFNLQVSHFWLRQVFKHGXOHRSHUDWLRQ)XWXUHGLUHFWLRQVLQ'0ZLOOEHDGGUHVVHGQRWDEO\
ZKHQDGLVUXSWHGVFKHGXOHLQYROYHVILQDQFLDOKXPDQWHFKQLFDOVSDWLDODQGVDIHW\UHVRXUFHV
'LVUXSWLRQPDQDJHPHQWLQDWUDQVSRUWDWLRQVHFWRU
'LVUXSWLRQPDQDJHPHQWFDQEHGHVFULEHGDVDSURFHVVRIPLQLPL]LQJ WKHDGYHUVH LPSDFWRIDGLVUXSWLRQZKLFK
RFFXUVLQUHDOWLPHLQWKHH[HFXWLRQSKDVHXQGHUFRQVWUDLQWV>@GHILQHGLVUXSWLRQDVDVLWXDWLRQWKDWLVOLNHO\WRDSSHDU
XQH[SHFWHGO\GXULQJWKHWLPHDQRSHUDWLRQHJWKHVFKHGXOHSODQRUGLVWULEXWLRQWULSLVH[HFXWHGLQZKLFKLWVLPSDFW
LVODUJHHQRXJKWRXUJHWKHSODQQHUVWRUHYLVHWKHRULJLQDORSHUDWLRQ,QVXFKVLWXDWLRQVDQHZSODQLVFUHDWHG)RU
H[DPSOHDQRSWLPDORUHYHQIHDVLEOHRSHUDWLRQVFKHGXOHFDQQRWEHPDLQWDLQHGDQGPDWHULDOIORZLQWHUUXSWLRQVLQWKH
VXSSO\FKDLQUHVXOWLQDQDEUXSWFHVVDWLRQRIWKHPRYHPHQWRIJRRGV,QWKHWUDQVSRUWDWLRQVHFWRUWZRDSSOLFDWLRQVLQ
GLVUXSWLRQPDQDJHPHQWDUHEURDGO\GLVFXVVHGYHKLFOHURXWLQJDQGVFKHGXOHRSHUDWLRQ
9HKLFOHVLQWKHWUDQVSRUWDWLRQV\VWHPDUHFDUHIXOO\FRRUGLQDWHGDVWUDQVSRUWLQJRFFXSLHVRQHWKLUGRIWKHORJLVWLFV
FRVWVDQGDOVRLVWKHNH\WRPD[LPL]HVWDNHKROGHU¶VXWLOLW\HJPDQXIDFWXUHUORJLVWLFSURYLGHUFXVWRPHUVHWF>@,Q
RUGHU WRREWDLQDVHWRIYHKLFOHXWLOLWLHV LHJRRGVDQGGLVWULEXWLRQURXWHVRQPLQLPXPFRVW URXWHV WKHSUREOHPLV
VROYHGDVDYHKLFOHURXWLQJSUREOHP953ZLWKORFDWLRQGHOLYHU\WLPHZLQGRZVDQGFXVWRPHUGHPDQGDVFRQVWUDLQWV
)RU D GHHSHU LQTXLU\ LQWR953 RQHPD\ UHIHU WR VWXGLHV E\ >@:KHQ VXFK GLVUXSWLRQV KDSSHQ VXFK DV YHKLFOH
EUHDNGRZQVWUDIILFFRQJHVWLRQGXHWRDFFLGHQWVGHOD\VLQUHFHLYLQJVXSSOLHVDWWKHGHSRWHWFSODQQHUVPXVWVWDUW
VHDUFKLQJIRUVROXWLRQVLHYHKLFOHVUHDVVLJQPHQWZLWKLQDQGOLPLWHGWRWKHUHODWLYHVL]HRIWKHWUDQVSRUW>@,QWKH
FDVHRIGHOLYHU\RIDVLQJOHFRPPRGLW\VXFKDVJDVFRQWDLQHUVRURLOWKDWLVWKHVDPHLWHPIRUDOOFXVWRPHUVDUHURXWLQJ
RUGHULVJLYHQPDQXDOO\EDVHGRQWKHSODQQHU¶VSDVWH[SHULHQFHVRUFRPPRQVHQVHFKRRVLQJDPRQJDYDLODEOHYHKLFOHV
,WLVKRZHYHUIDUPRUHFRPSOH[WRGHDOZLWKDVWKHEHVWUHVSRQVHWRWKHGLVUXSWLRQLQ953GHVLJQDWHGDVDUHURXWLQJ
YHKLFOHSUREOHPZLOOGHSHQGRQWKHSUREOHPFKDUDFWHULVWLFVVXFKDVDVLQJOHRUPXOWLSOHGHSRWVW\SHRIGLVUXSWLRQ
WLPHZLQGRZUHTXLUHPHQWVHWF
0RVWZRUNRQWKHUHURXWLQJYHKLFOHSUREOHPLQYROYHVURDGYHKLFOHVRSHUDWHGE\DVLQJOHRUWZRSHUVRQVZLWKQR
SDVVHQJHUVZKLFK LV UHODWLYHO\ OHVVFRPSOLFDWHG WKDQ'0LQDLUOLQHDQGUDLOZD\RSHUDWLRQVZKLFK LQYROYHDFUHZ
VFKHGXOHDQGSDVVHQJHUWLPHWDEOH,QERWKIOLJKWDQGWUDLQVHUYLFHVWKHHIIHFWLYHQHVVRIWKHEXVLQHVVRSHUDWLRQLHDQ
RSWLPDOUHYHQXHSRLQWEHJLQVWRGHWHULRUDWHLIWKHUHLVDGLVUXSWLRQGXULQJWKHGD\RIRSHUDWLRQV>@,QIUDVWUXFWXUH
PDOIXQFWLRQVPHFKDQLFDOIDLOXUHVDFFLGHQWVYHKLFOHDLUSODQHRUUROOLQJVWRFNEUHDNGRZQVDQGLQFOHPHQWZHDWKHU
DUHVRPHRIWKHIHZHYHQWVWKDWDUHFDSDEOHRIFDXVLQJIOLJKWWUDLQGHOD\VDQGRUFDQFHOODWLRQVZKLFKLQWXUQPDNHWKH
SODQQHGWLPHWDEOHYHKLFOHDQGRUFUHZVFKHGXOHVEHFRPHXQIHDVLEOH)RUVXFKGLVUXSWHGVLWXDWLRQVSODQQHUVPXVW
WDNH QHFHVVDU\ DFWLRQV WRPRGLI\ WKH WLPHWDEOH DQG WKH UHVRXUFH VFKHGXOHV >@ ,W LV UHSRUWHG WKDW WKH WRWDO GLUHFW
GLVUXSWLRQFRVWLQWZRPRGHVRIWUDQVSRUWDWLRQLVLQWKHPLOOLRQVRI86GROODUVHYHU\\HDU>@5HDOLVLQJWKDWPRVW
GLVUXSWLRQV DUH XQIRUHVHHDEOH PDQ\ VWXGLHV IRFXVLQJ RQ UHGXFLQJ WKH FRQVHTXHQFHV RI GLVUXSWLRQV KDYH EHHQ
FRQGXFWHG>@DQGWKHIRFXVRIRQHVWXG\RQHIRFXVLVRQWKHWKHRU\RI'0
7KHPDLQJRDORI'0LQDVFKHGXOHRUSODQLVWRREWDLQVROXWLRQVWKDWPLQLPL]HGHWHULRUDWLRQLQWKHREMHFWLYHVRI
DQ RULJLQDO VFKHGXOH GXH WR WKH FKDQJHV LQ WKH FXUUHQW HQYLURQPHQW LQ ZKLFK WKH SODQQHG VFKHGXOH LV RSHUDWHG
*HQHUDOO\ WKH VROXWLRQ LV QRW QHFHVVDULO\ WKH ORZHVW FRVW UHFHQWO\ FRVWV DVVRFLDWHG ZLWK VROXWLRQ DGDSWDWLRQ WR
GLVUXSWLRQKDYHEHHQLQFOXGHGDVDQDGGLWLRQDOJRDORI'0LQVFKHGXOLQJ7KHWLPHWDNHQWRJHWDVFKHGXOHEDFNWR
QRUPDORSHUDWLRQVZDVDOVRLQYROYHGFRQVLGHULQJGLVUXSWLRQLVDUHDOWLPHHYHQW>@$VSUHVHQWHGLQDUHFHQWUHYLHZ
SDSHUE\>@WKHVROXWLRQVWKDWZLOODGDSWDQH[LVWLQJVFKHGXOHWRDPRGLILHGVLWXDWLRQFDQEHIRXQGE\UHVFKHGXOLQJ
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WKHUHVRXUFHV7KHNH\WRSHUIRUPUHVFKHGXOLQJLQVXFKDZD\WKDWSUDFWLFDOLW\DQGIHDVLELOLW\DUHRIIHUHGDVSDUWRIWKH
SURSRVHGVROXWLRQVLVWREHDEOHWRGHWHUPLQHDFRUUHFWUHVFKHGXOLQJVWUDWHJ\IRUDSUREOHPLQKDQGEHIRUHUHVFKHGXOLQJ
SROLF\LVGHFLGHG

2.1. Rescheduling strategy 
5HVFKHGXOLQJ LV D UHFRYHU\ DFWLRQ WKDW WDNHV SODFH DW WKH WLPH D GLVUXSWLRQ DULVHV GXULQJ VFKHGXOH H[HFXWLRQ
3UDFWLFLQJDSURDFWLYHVWUDWHJ\LVUHFRPPHQGHGZKHQGHVLJQLQJDVFKHGXOHWRHQVXUHWKDWWKHVFKHGXOHUHPDLQVIHDVLEOH
DQGLVOHVVYXOQHUDEOHLQWKHFDVHRIGLVUXSWLRQV7KHUHLVQRGRXEWWKDWWKH³FRQFHSWRIDYRLGLQJGLVUXSWLRQV´SURYLGHV
SHDFHRIPLQGWRSODQQHUVGXULQJWKHVFKHGXOHRUSODQH[HFXWLRQ\HWLWLVQRWDOZD\VFRQVLGHUHGDSULRULW\8QGHUWKLV
VWUDWHJ\ DQ LQLWLDO VFKHGXOH LV RSWLPXP VXEMHFW WR XQFHUWDLQWLHV LQ ZKLFK UHVRXUFHV HJ FUHZ YHKLFOH HWF DUH
XQGHUXWLOL]HG %HVLGHV WKH VL]H RI XQFHUWDLQWLHV LW LV DOPRVW LPSRVVLEOH WR GHWHUPLQH WKH SUREDELOLW\ RI VXFK
XQFHUWDLQWLHVVXFKDVDWHUURULVWDWWDFNRUQDWXUDOGLVDVWHULQDFHUWDLQUHJLRQDVLVUHTXLUHGWRKDQGOHGLVUXSWLRQVLQD
SURDFWLYHZD\>@7KDWLVZK\PDQ\UHFHQWSXEOLFDWLRQVKDYHFKRVHQDUHDFWLYHVWUDWHJ\E\PHDQVRIUHVFKHGXOLQJWR
JHQHUDWH D SURYLVLRQDO VFKHGXOH LQ RUGHU WR PLQLPL]LQJ WKH HIIHFW RI VXFK GLVUXSWLRQV LQ WKH SHUIRUPDQFH RI D
SUHGHWHUPLQHGVFKHGXOH>@,QWKLVVHWWLQJWKHUHLVDJUHHPHQWWKDWERWKDLUOLQHDQGUDLOZD\LQGXVWULHVKDYHPL[HG
RSLQLRQV DQG H[SHULHQFHV RQKRZ UHVFKHGXOLQJ VKRXOG EH SHUIRUPHGZKLFK LV E\ DSSO\LQJ HLWKHU D VHTXHQWLDO RU
LQWHJUDWLRQVW\OH
$V>@VWDWHPRVWUDLOEDVHGUHVHDUFKIRFXVHVRQUHVFKHGXOLQJWKHUHVRXUFHVVHTXHQWLDOO\DFFRUGLQJWRDQDWXUDO
KLHUDUFK\¿UVWWKHWLPHWDEOHWKHQWKHUROOLQJVWRFNDQGODVWO\WKHFUHZ7KHDXWKRUVEHOLHYHWKDWDQ\DWWHPSWWRVROYH
UHVFKHGXOLQJRIWKHWLPHWDEOHUROOLQJVWRFNDQGFUHZVFKHGXOHVLPXOWDQHRXVO\ZLOO OHDGWRSUREOHPVRIXQVROYDEOH
FRPSOH[LW\1HYHUWKHOHVV>@XUJHWKDWDUHFXUULQJGHFLVLRQPDNLQJLQZKLFKDUHVRXUFHLVVHSDUDWHO\VROYHGDWD
GLIIHUHQWWLPHLVDSRLQWWKDWQHHGVWREHHPSKDVL]HGVLQFHJOREDOUHSHUFXVVLRQVFRXOGDIIHFWDOOUHVRXUFHV&RQVLGHULQJ
WKLVVWDWHPHQWDIOLJKWGHOD\GRHVQRWRQO\DIIHFWDLUFUDIWDVVLJQPHQWEXWPD\DOVRFDXVHWKHFUHZDQGSDVVHQJHUVWR
PLVVWKHLUIOLJKWFRQQHFWLRQV7KHODWWHUDSSURDFKZDVDSSOLHGLQUHVFKHGXOLQJDLUOLQHUHVRXUFHV>@$ZRUNLQ>@
WKDW KDV LQWHJUDWHG PXOWLSOH UHVRXUFHV ZKHQ VROYLQJ UHVFKHGXOLQJ UDLOZD\ SUREOHPV VXJJHVWV WKDW WKH DSSURDFK
VHOHFWLRQLVDSUREOHPEDVHGGHFLVLRQDQGLVQRWOLPLWHGWRDVSHFLILFWUDQVSRUWPRGH
7UDFNLQVSHFWLRQVFKHGXOHSUREOHP
5DLOWUDFNVDUHDFRPPRQVWUXFWXUHRIUDLOZD\LQIUDVWUXFWXUHZKRVHFRQGLWLRQLVUHJXODUO\LQVSHFWHGWRGHWHFWDQ\
GHWHULRUDWLRQ>@7UDFNLQVSHFWLRQDFWLYLWLHVDUHVFKHGXOHGZLWKUHVSHFWWRDSODQQHU¶VREMHFWLYHVHJWUDFNVDIHW\
LQVSHFWLRQFRVWVHWFDQGLWWDNHVSODFHDWWKHWDFWLFDOOHYHORIUDLOZD\PDQDJHPHQW*HQHUDOO\WKHWUDFNLQVSHFWLRQ
VFKHGXOH7,6SUREOHPFDQEHIRUPXODWHGDVDFRQVWUDLQHGRSWLPL]DWLRQSUREOHPDQGLWLVKHXULVWLFDOO\VROYHG>@
)LJVKRZVDQLQIOXHQFHGLDJUDPDVVRFLDWHGZLWKTrack,63ZKHUHRYDOVKDSHGEORFNUHSUHVHQWXQFHUWDLQWLHVLQWKH
SUREOHP
,QWKHUHFHQWZRUNV>@PRVWXQFHUWDLQWLHVLHUHGRYDOVLQ)LJZHUHQRWFRQVLGHUHGLQWKH7,6SUREOHP
IRUPXODWLRQ7KLVLQGLUHFWO\LQGLFDWHVWKDW7,6ZDVQRWLQWHJUDWHGZLWKDQ\SURDFWLYHWHFKQLTXHVZKLFKPHDQVORJLFDOO\
WKHSUHGHWHUPLQHGVFKHGXOHLVYXOQHUDEOHWRGLVUXSWLRQULVNV$VH[HFXWHGLQWKHUHDOZRUOGVHWWLQJGLVUXSWLRQVPLJKW
RFFXU DQG SRWHQWLDOO\ GLVUXSW VRPH RU DOO RI WKH UHPDLQLQJ DFWLYLWLHV LQ WKH VFKHGXOH 1RW RQO\ WKH VFKHGXOH¶V
REMHFWLYHVZLOOEHQHJDWLYHO\ DIIHFWHGEXW WKH LPSDFWPLJKWSURSDJDWH WRRWKHU VWDWHV LH WKHGRPLQRHIIHFW)RU
LQVWDQFHDZRUNHUVWULNHLVQRWDPRQWKO\HYHQWEXWLILWRFFXUVLWFDQGHOD\VRPHLQVSHFWLRQDFWLYLWLHVIRUDFRXSOHRI
GD\V$VVWDWHGLQ>@WKUHHGD\VRIRSHUDWLRQVFORVXUHLVHQRXJKWRWULJJHUVLJQLILFDQWVRFLDODQGHFRQRPLFLPSDFWV
%DVHGRQWKHGHILQLWLRQDQGFRQFHSWVRI'0GLVFXVVHGHDUOLHULWVHHPVWKDW'0FRXOGEHDSSOLHGWRPLWLJDWHWKH
QHJDWLYHLPSDFWVLQ7,6LIGLVUXSWLRQVRFFXU)XUWKHUPRUH7,6LVDIXQFWLRQRIWKHYHKLFOHHTXLSPHQWFUHZDQGWUDFN
ZKLFKLVTXLWHVLPLODUWRVRPHSUHYLRXVUHVFKHGXOLQJUDLOZD\SUREOHPV6WLOODWWKHSUHOLPLQDU\VWDJHWKLVVWXG\KDV
LGHQWLILHGWZRHOHPHQWVRI7,6WKDWPLJKWVSDUNQHZUHVHDUFKLQWHUHVWVLQUHVFKHGXOLQJ)RULQVWDQFH
x $7,6SUREOHPLVVROYHGQRWRQO\VXEMHFW WRFRPPRQEXVLQHVVFRQVWUDLQWVHJILQDQFLDOPDQSRZHUHWFEXW
VSDWLDODQGVDIHW\HOHPHQWVDUHDOVRFRQVLGHUHG7KLVVHWWLQJUHTXLUHV WKDW UHVFKHGXOLQJVROXWLRQVPXVWDOVREH
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IHDVLEOH WR WKH VDPHVHWRIFRQVWUDLQWVZKLFKFDQGLUHFWO\ UDLVH WKHFRPSOH[LW\ RUPD\EHFRQIXVLQJO\ZKHQ
DSSO\LQJWKHUHVFKHGXOLQJDSSURDFK&RQVLGHUWKLV LIDVHTXHQWLDODSSURDFKLVDGRSWHGKHUHZKHUHVKRXOGWKH
VDIHW\ DQG VSDWLDO HOHPHQWV EH SODFHG LQ WKH KLHUDUFK\" ,W VHHPV WKDW D GHFLVLRQ WRRO WKDW LQFRUSRUDWHV ULVN
DVVHVVPHQWFRXOGVRUWRXWWKLVLVVXHWRVRPHH[WHQW
x ,Q7,6DQH[SHQVLYHPDFKLQHVXFKDVDQXOWUDVRQLFYHKLFOHLVDOLPLWHGUHVRXUFH,QFDVHRIDEUHDNGRZQLWLV
QHFHVVDU\WRUHURXWHWKHRQMREYHKLFOHVWRVHUYHWKHUHPDLQLQJLQVSHFWLRQWDVNV$WWKLVSRLQWLWPD\EHSRVVLEOH
WRSURSRVHDMRLQWDSSOLFDWLRQRIUHURXWLQJDQGUHVFKHGXOLQJWRPDQDJHGLVUXSWLRQVLQ7,6$ZRUNLQ>@LVDPRQJ
WKHIHZVWXGLHVGLVFXVVLQJWKHLGHDEXWQRQHLQYROYHVVDIHW\UHTXLUHPHQWV


)LJ$QLQIOXHQFHGLDJUDPRIWUDFNLQVSHFWLRQVFKHGXOHSUREOHP
&RQFOXVLRQV
5HVFKHGXOLQJLVDUHDFWLYHW\SHRIDFWLRQZKLFKKDVEHHQZLGHO\DSSOLHGLQUHVSRQVHWRGLVUXSWLRQVLQERWKDLUOLQH
DQGUDLOZD\VFKHGXOHVRIZKLFKVRPHH[DPSOHVDUHGLVFXVVHGLQWKLVSDSHU7KHFHQWUDOWKHRU\RIUHVFKHGXOLQJZKLFK
LVWRPLWLJDWHWKHFRQVHTXHQFHVRIGLVUXSWLRQQRWWRDYRLGGLVUXSWLRQVRIIHUVSUDFWLFDODQGVRXQGJXLGDQFHVROXWLRQV
WRUHIOHFWUHDOZRUOGRSHUDWLRQV7KLVIHDWXUHPRWLYDWHVXVWRWHVWWKHWKHRU\LQRXUFDVHRIDWUDFNLQVSHFWLRQVFKHGXOH
)RUDVWDUWLQJSRLQWZHGHFLGHGWRIRUPXODWHWKHSUREOHPLQERWKVHWWLQJVVHTXHQWLDODQGLQWHJUDWLRQ)XUWKHUVWXGLHV
RQWKHDERYHPHQWLRQHGFRQVLGHUDWLRQVDVZHOODVUDLOZD\WHFKQLFDOUHSRUWVZLOOEHFDUULHGRXWLQRUGHUWRMXVWLI\WKH
GHFLVLRQ
$FNQRZOHGJHPHQWV
7KHILUVWDXWKRUZRXOGOLNHWRDFNQRZOHGJHVFKRODUVKLSIURPWKH0LQLVWU\RI+LJKHU(GXFDWLRQRI0DOD\VLDDQG
8QLYHUVLW\.HEDQJVDDQ0DOD\VLD
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7KH DXWKRUV DUH VLQFHUHO\ JUDWHIXO WR (XURSHDQ&RPPLVVLRQ IRU WKH ILQDQFLDO VSRQVRUVKLS RI WKH+5,6(
3URMHFW1R³5,6(15DLO ,QIUDVWUXFWXUH6\VWHPV(QJLQHHULQJ1HWZRUN´ZKLFKHQDEOHVDJOREDO UHVHDUFK
QHWZRUNWKDWWDFNOHVWKHJUDQGFKDOOHQJHLQUDLOZD\LQIUDVWUXFWXUHUHVLOLHQFHDQGDGYDQFHGVHQVLQJ

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